EDITORIAL
Whither the ST Segment During Exercise? THE WIDESPREAD POPULARITY of using the ST-segment response to exercise to detect individuals with ischemic heart disease is based largely on epidemiologic data and arteriographic correlative studies. Epidemiologic studies of asymptomatic individuals have shown that the presence of a positive ST-segment response to exercise distinguishes a group of individuals at relatively high risk of developing coronary events over the next several years.'`I Conversely, the presence of a negative test response distinguishes those individuals with a very low probability of such events. Arteriographic studies, in which the results of the exercise test response have been correlated with evidence of coronary luminal narrowing, also have shown that in symptomatic subjects the presence of an abnormal ST-segment response to stress in most instances correctly denotes the presence of important anatomic abnormalities of the coronary arteries. [6] [7] [8] [9] [10] From this evidence, it has been concluded that the STsegment response to exercise is highly accurate in predicting the presence or absence of coronary disease. However, this conclusion has been questioned in the light of recent coronary angiographic studies of asymptomatic subjects with positive exercise tests accuracy will be only 28%. (Reduction in sensitivity of the test to 75%, a figure commonly reported in both epidemiologic and diagnostic studies, reduces the predictive accuracy from 28% to 23%). The influence of disease prevalence on predictive accuracy of a positive test is graphically illustrated in figure 1 . Prevalence of coronary artery disease in published epidemiologic studies of groups of asymptomatic subjects in fact averages 4.4% (table 2) . Conversely the prevalence of coronary disease is very high in groups of patients referred for evaluation of chest pain. The above theoretical considerations therefore offer a reasonable explanation for the apparently divergent results observed between the studies of symptomatic and asymptomatic subjects. Because the reliability of a positive exercise test result is largely dependent upon prevalence of disease in the study population, the high predictive accuracy in most published studies reflects the high prevalence of coronary disease in those groups of patients. In contrast, the epidemiologic and diagnostic studies reporting a low predictive accuracy for a positive stress test are based on results derived from groups of asymptomatic subjects, i.e., subjects with a low disease prevalence. It is possible that some of the "false positive" responses occurring in asymptomatic patients may truly reflect myocardial ischemia, a physiologic abnormality, which may be present in the absence of angiographically demonstrable coronary artery disease; moreover, angiographic techniques may not detect existing large vessel coronary artery disease in all cases. In such situations, a positive electrocardiographic response to exercise might be the only objective manifestation of myocardial ischemia. However, the percentage of such patients in a population of subjects with positive exercise tests probably is quite low since epidemiologic studies also indicate that the chance is small that an overt coronary event will occur within five years in an asymptomatic subject with a positive ST-segment response to exercise.
This low predictive accuracy of positive test results in asymptomatic subjects might be improved by using more stringent criteria for selecting positive tests. For example, patients with 22 mm ST-segment depression occurring during exercise might be more likely to reveal important angiographic abnormalities than patients with <2 mm STsegment depression. However, it can be shown mathematically that the predictive accuracy of any test remains It should be emphasized that these concerns regarding the value of the ST-segment response to exercise in a symptomatic patients should not be interpreted as a brief against the use of exercise testing for other purposes. Thus, exercise testing is evidently of value for the determination of exercise tolerance, for the evaluation of symptoms and the effect of medical or surgical therapy and for the evaluation of arrhythmias.
In conclusion, we believe that the value of the ST-segment response to exercise stress testing as an aid in the diagnosis of coronary artery disease is considerably more circumscribed than is commonly believed. First Finally, and most importantly, the test is of very limited diagnostic value when applied to asymptomatic subjects because of the large percentage of false positive results that occurs in this population. Thus a positive result in an asymptomatic patient presents the physician (and patient) with a dilemma. It is possible that informing the patient of a positive test result and of its implications might lead to better adherence to reasonable therapeutic programs aimed at correcting such risk factors as smoking, hypertension, or elevated serum cholesterol. However, the ethics involved in the use of such a threat are questionable when the odds are against the patient having significant coronary disease. Another consideration in such a situation is the serious psychological impact that a positive exercise test can have on a patient. Thus, many patients are unable to cope with the possibility of coronary disease and premature death, a particularly unfortunate situation considering the high probability that no disease is present. Even the use of more rigid criteria for a positive test result does not appear to result in a significant increase in the predictive accuracy of the test.4' Thus, in order to distinguish between true positive and false positive ST-segment responses to exercise, a physician who elects to conduct routine screening exercise tests also should be prepared to proceed with coronary arteriography despite its attendant inconvenience, cost, and risk. It may be reasonable to adopt this latter alternative for those subjects whose occupation is such that an acute coronary event would place other individuals at risk. However, the appropriate management of the asymptomatic patient with coronary disease is still unclear, and at present, there is no evidence to indicate that operative intervention enhances survival in these patients. Hence, the premise that coronary arteriography should be performed in all asymptomatic subjects with positive exercise responses is highly questionable, since in the large majority of instances the findings will not importantly influence therapeutic decisions. In the end, it may be that many coronary angiograms will be performed not because prophylactic surgery is being considered, but to allay the anxiety the patient develops following his 
